Here, we report the draft genome sequences of the green sulfur bacterium Chlorobium phaeovibrioides strains GrTcv12 and PhvTcv-s14, isolated from the chemocline zone from meromictic Lake Trekhtzvetnoe, separated from the White Sea, in Russia. This is the first report showing the presence of plasmids containing antiphage systems in the Chlorobium sp. genome.
type I-F CRISPR-Cas system and serine/threonine proteins (7, 8) . Plasmid pl2 contains genes related to AbiEii/AbiGii toxin family proteins and to the restriction-modification system. The linear contig also encodes a bacteriophage exclusion system, BREX, a prophage-related region, and some housekeeping genes. The presence of multiple (at least 5) antiphage systems in the C. phaeovibrioides GrTcv12 genome suggests a significant load of the phage infection in the recent evolutionary history of this strain, which is in good agreement with the previously obtained data (9) .
Comparative analysis of GrTcv12 and PhvTcv-s14 with C. phaeovibrioides DSM 265 (10) using Mauve (11) shows that these genomes are very close to each other ( Fig. 1 ).
The average nucleotide identity (ANI) and digital DNA-DNA hybridization (dDDH) values were calculated using the ANI calculator (12) and the Genome-to-Genome Distance Calculator (GGDC) v 2.1 (13), respectively. In comparison with C. phaeovibrioides DSM 265, the ANI values of strains GrTcv12 and PhvTcv-s14 were 98.99%, and 98.93% and the dDDH values were 91.10% and 89.50%, respectively. The calculated values exceeded the proposed boundary values for species delineation (ANI, 95% to 96%; dDDH, 70%) (14) , which suggests that strains GrTcv12 and PhvTcv-s14 are novel strains of the known species Chlorobium phaeovibrioides. Also, they have similarities with C. phaeovibrioides GrKhr17 and BrKhr17 from the neighboring Lake Bolshye Khruslomeny (15) . Further study of green sulfur bacteria (GSB) in this area can give insight into how phages influence bacterial genome changes during evolution. The genomes of GrTcv12 and PhvTcv-s14 contain the gvp genes that are required for gas vesicle formation. Also, both genomes contain genes required for biosynthesis of Bchl a, b, c, and d and genes which are responsible for the biosynthesis of isorenieratene and chlorobactin (16, 17) . There are bciD genes required for Bchl e synthesis in the PhvTcv-s14 genome. Sequencing and analysis of these bacteria revealed genomic determinants of the particular phenotypes of new strains of Chlorobium phaeovibrioides from Arctic meromictic lakes.
Data availability. Genome sequence data of Chlorobium phaeovibrioides PhvTcv-s14 and Chlorobium phaeovibrioides GrTcv12 were deposited into NCBI GenBank under BioSample accession numbers SAMN09466660 and SAMN09466659, respectively, and under BioProject accession number PRJNA438928. Raw sequence reads are available under the SRA accession numbers SRR10277008 (MinION) and SRR10277009 (IonTorrent PGM) for Chlorobium phaeovibrioides PhvTcv-s14 and SRR10277006 (MinION) and SRR10277007 (IonTorrent PGM) for Chlorobium phaeovibrioides GrTcv12.
